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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  Iden¬ 
tify  expeditiously  those  dams  which,  may  pose  hazards  to  human  life  or  pro¬ 
perty.  The  assessment  of  the  general  conditor.  of  the  dam  Is  based  upon 
available  data  and  visual  inspections.  Detailed  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  thd  investigation  is  Intended  to  identify  any  need 
for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  in¬ 
spection  along  with  data  available  to  the,  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of 
the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point 
In  the  future.  Only  through  frequent  inspections  can  unsafe  conditions  be 
detected  and  only  through  continued  care  and  maintenance  can  these  condi¬ 
tions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonable  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of  relative  spill¬ 
way  capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 
AND 

RECOMMENDED  ACTION 


Name  of  Dam: 


Size : 

Hazard 

Classi fication ; 


Glenburn  Pond  Dam 
NDI  ID  No.  PA-00371 
DER  ID  No.  35-1 

Small  (16.3  feet  high;  263  acre-feet) 


High 


Owner: 


State  Located: 


Natural  Lands 
1339  Chestnut 
Philadelphia, 
Attn :  Lowe) 1 


Trust 

Street 

Pennsylvania  19107 

T.  Young,  Property  Supervisor 


Pennsyl vania 


County  Located: 


Lackawanna 


Stream: 


Dalton  Run 


Date  of  Inspection : 


May  14,  1981 


'Based  on  available  records,  past  performance,  visual  inspection,  field 
survey  and  calculations,  the  Glenburn  Pond  Dam  is  judged  to  be  in  poor 
condition.  Based  on  the  small  size  and  the  high  hazard  classification 
of  the  dam,  the  recommended  Spillway  Design  Flood  (SDF)  varies  between 
the  one-half  of  the  Probable  Maximum  Flood  {1/2  PMF)  and  the  full  PMF. 
Because  of  the  small  storage  capacity  in  the  reservoir,  the  1/2  PMF  is 
selected  as  the  SDF  for  Glenburn  Pond  Dam.  ;  The  present  spillway  capacity 
of  454  cfs  (cubic  feet  per  second)  can  pass  approximately  2%  of  the  PMF; 
Overtopping  analysis  indicates  overtopping  depths  of  1.9  feet  and  5  feet 
during  flood  magnitudes  of  0.1  PMF  and  0.5  PMF,  respectively.  The  dura¬ 
tion  of  overtopping  for  the  aforementioned  floods  is  8.5  and  11.75  hours, 
respectively.  Failure  of  the  dam  would  increase  the  downstream  hazard 
to  loss  of  life  and  property. 

Based  on  the  above  assessment,  the  spillway  ^classified  as  seriously 
Inadequate  and  the  facility  is  rated  unsafe,  non-emergency. 


The  bulging  dry  stone  wall  and  the  gradual  loss  of  stone  from  the  suppor¬ 
ting  buttress  wall  are  of  concern.  The  observed  conditions  suggest  that 
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-additional  Investigations  are  required  to  determine  the  extent  of  remedial 
measures  necessary  to  Insure  the  structural  Integrity  of  the  dam.^ 

Although  considerable  leakage  emanates  at  the  toe  and  through  the  face  of 
the  dry  stone  wall,  there  Is  no  Indication  of  undermining  or  that  Internal 
erosion  Is  taking  place  In  the  upstream  earth  blanket. 

There  are  no  means  to  draw  down  the  reservoir  In  emergencies. 

There  Is  no  emergency  warning  or  evacuation  plan  In  effect  for  the  facility. 

The  following  Investigation  and  remedial  measures  are  recommended  for 
Immediate  Implementation  by  the  owner: 

(1)  Perform  additional  hydrologic  and  hydraulic  analysis  to  more  accura¬ 
tely  determine  the  required  spillway  capacity.  As  a  result  of  the 
analysis,  design  and  construct  a  spillway  that  will  pass  the  required 
SDF  without  overtopping  the  dam. 

(2)  Perform  additional  investigations  to  evaluate  the  stability  of  the 
dam.  Take  corrective  measures  as  indicated  by  these  investigations. 

(3)  Remove  trees  from  the  dam  proper,  under  the  supervision  of  a  Pro¬ 
fessional  Engineer. 

(4)  Monitor  the  rate  and  clarity  of  water  leakage  through  the  dam.  Take 
appropriate  action  as  necessary. 

(5)  Observe  the  upstream  slope  for  wave  erosion  damage  and  repair  as 
necessary. 

(6)  Develop  a  method  to  draw  down  the  reservoir  in  emergencies. 

All  investigations,  monitoring  programs  and  design  of  remedial  measures 
should  be  performed  by  a  Professional  Engineer,  experienced  in  the  design 
and  construction  of  dams. 

In  addition,  it  is  recommended  that  the  owner  take  the  following  precau¬ 
tionary  operational  and  maintenance  measures: 

(1)  Develop  a  detailed  emergency  operation  procedure  and  warning  system 
to  facilitate  timely  and  orderly  evacuation  of  the  downstream  popu¬ 
lation  if  any  hazardous  conditions  at  the  dam  are  observed. 

(2)  When  warnings  of  a  storm  of  major  proportions  are  given  by  the  National 
Weather  Service,  activate  the  emergency  operation  and  warning  system 
procedures. 


GLENBURN  POND  DAM 


(3)  After  satisfactory  Implementation  of  the  remedial  measures  resulting 
from  the  recommended  additional  Investigations,  institute  a  formal 
inspection  a;id  maintenance  program  for  the  dam.  As  presently  re¬ 
quired  Ky  i.ne  Bureau  of  Dams  and  Waterway  Management  of  PENNDER,  the 
program  shall  Include  an  annual  inspection  of  the  dam  by  a  Professional 
Engineer,  experienced  In  the  design  and  construction  of  dams.  Defi¬ 
ciencies  found  tiuring  annual  inspections  should  be  remedied  as  necessary. 


Submitted  by: 


GEO- TECHNICAL  SERVICES,  INC. 


Approved  by: 

DEPARTMENT  OF  THE  ARMY 

BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 
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OVERVIEW  OF  GLEN8URN  POND  DAM  CPA  0037 1) 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
GLENBURN  POND  DAM 
NDI #  PA-00371,  PENNDER#  35-001 

SECTION  1 

GENERAL  INFORMATION 


1 . 1  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  Initiate  a  program  of 
inspection  of  dams  throughout  the  United  States. 

1 .2  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to  human 
life  or  property. 

1 . 3  Description  of  Project. 

a.  Dam  and  Appurtenances :  Glenburn  Pond  Dam  is  a  composite  earth- 
fill  and  dry  stone  masonry  structure,  terminating  with  an  earthfill  em¬ 
bankment  on  the  left  abutment.  The  15.3-foot  high  dam  has  a  total  length 
of  190  feet,  Including  the  spillway  and  the  earthfill  embankment  section. 

The  spillway,  located  at  the  middle  of  the  dam,  consists  of  a  broad  crested 
concrete  weir  with  an  effective  length  of  51  feet.  The  upstream  approach 
to  the  spillway  has  an  earthfill  bottom  with  stone  and  mortar  side  walls. 
There  are  no  other  constructed  outlets  through  the  dam.  v> 

b.  Locatioi. :  Glenburn  Pond  Dam  is  located  on  Dalton  Run,  a  tribu¬ 
tary  to  the  South  Branch  Tunkhannock  Creek,  in  Glenburn  Township,  Lacka¬ 
wanna  County,  one  and  one  fourth  miles  south  of  Dalton,  Pennsylvania.  The 
dam  and  reservoir  are  contained  within  the  Dalton,  Pennsylvania  7.5  Minute 
Series  US6S  Quadrangle  Map,  at  Latitude  N41°31'07"  and  Longitude  W75°43'42". 

A  Location  Map  is  shown  in  Exhibit  E-l. 

c.  Size  Classification:  Small  (16.3  feet  high,  263  acre-feet  storage 
capacity  at  top  of  dam} . 

d.  Hazard  Classification:  High  (see  paragraph  3.1e). 

e.  Ownership;  Natural  Lands  Trust,  1339  Chestnut  Street,  Philadelphia, 
Pennsyl vania  19107  (Attention  Lowell  T.  Ynung,  Property  Supervi sor) . 

f.  Purpose  of  Dam:  Public  recreation  and  conservation. 
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g.  Design  and  Construction  History:  Information  related  to  the 
design  and  construction  of  the  dam  Is  not  available,,  Data  obtained  from 
the  Pennsylvania  Department  of  Environmental  Resources  (PENNDER)  Indicates 
that  the  dam  was  built  prior  to  1854.  Although  "as-built"  drawings  are 
not  available,  inspection  reports,  correspondence  and  photographs  docu¬ 
ment  repairs  and  maintenance  activities  since  1913.  An  Inspection  report 
dated  May  5,  1913  describes  the  dam  as  a  dry  stone  masonry  dam  having  a 
vertical  downstream  face  and  an  upstream  batter  of  3  on  4  faced  with 
planking,  against  which  was  a  gravel  embankment.  Two  flumes  ( 1 5 ' H  x  20"W) 
with  control  gates  on  either  side  of  the  spillway  were  sealed  off  (see 
Photograph  4,  Exhibit  E-3),  and  timber  braces  were  used  to  support  the 
bulge  and  overhand  of  the  right  downstream  wall  (see  Photograph  2,  Exhibit 
E-2).  Subsequent  repair  work  using  a  dry  stone  buttress  was  undertaken 

In  1926  (see  Photogtaphs  4  and  5,  Exhibit  E-3).  Considerable  leakage 
through  the  dam  under  the  spillway  was  reported  In  1956  and  Illustrated 
in  the  present  Inspection  photograph  2,  Exhibit  C.  Recent  reconstruction 
of  the  plank  spillway  weir  was  reported  orally  by  the  owners  representa¬ 
tive,  Mr.  Lee  Reese,  during  the  present  inspection  (see  spillway  section, 
Exhibit  A-4).  Additional  information  Is  on  file  with  the  Pennsylvania 
Department  of  Environmental  Resources  (PENNDER)  and  the  Pennsylvania  Fish 
Commission. 

h.  Normal  Operational  Procedure:  The  pool  is  normally  maintained 
at  t.he  spillway  crest  elevation  with  excess  inflow  discharging  over  the 
spillway  into  Dalton  Run. 


1.4  Pertinent  Data. 

a.  Drainage  Area:  (square  miles)  8.8 

b.  Discharge  at  Dam  Site;  (cfs) 

Maximum  known  flood  at  damsite  since  construction  Not  Known 

Outlet  works  at  minimum  pool  elevation  Not  Applicable 

Spillway  capacity  at  maximum  pool  elevation 

Design  Conditions  Not  Known 

Existing  Conditions  464 


c. 


Elevation:  (feet  above  msl )  For  datum  see  paragraph  3.1a. 

Top  of  Dam 

Design  Conditions  Not  Known 

Existing  Conditions  (low  point)  1036.3 


Maximum  Pool 

Design  Conditions 
Existing  Conditions 

Normal  Pool  (spillway  crest) 

Upstream  Invert  Outlet  Works 

Downstream  Invert  Outlet  Works 

Streambed  at  Toe  of  Dam 


Not  Known 

1136.3 

1034.3 

Not  Applicable 
Not  Appl icable 
1020.0 
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d. 

Reservoir  Length:  (feet) 

Normal  Pool 

2100 

Maximum  Pool  (at  top  of  dam) 

2170 

e. 

Storage:  (acre- feet) 

Normal  Pool 

199 

Maximum  Pool 

Design  Conditions 

Not  Known 

Existing  Conditions 

263 

f. 

Reservoir  Surface:  (acres) 

Normal  Pool 

Maximum  Pool 

25.7 

Design  Conditions 

Not  Known 

Existing  Conditions 

39 

g. 

Dam: 

Type  -  Dry  stone  masonry  and  earth  embankment. 

Length  (feet)  (including  spillway  &  earth  embankment)  190 

Height  (feet) 

Top  Width  (feet) 

16.3 

Design  Conditions 

Not  Known 

Existing  Conditions 

Varies  from  10  to  21 

Side  Slopes  -  Upstream  -  Varies 

from  IV  on  2.3H  to  IV  on  20H 

Downstream  -  Near 
Zoning  -  See  Type  above. 

vertical  wall  with  45°  stone  buttess 

Cut-off 

Not  Known 

Impervious  Core 

Not  Known 

Grout  Curtain 

Not  Known 

h. 

Diversion  and  Regulating  Tunnel: 

None 

i . 

Spillway: 

Type  -  Low  Flow 

Sharp  crested  rectangular  plank 
wei  r. 

-  High  Flow 

Broad  crested  rectangular  concrete 
weir. 

Length  of  Weir  (feet) 

51 

Crest  Elevation  (feet  above  MSL) 

1034.3 

Upstream  Channel 

Earth  bottom 

Downstream  Channel  -  Vertical  drop  to  dumped  stone  in  streambed. 
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Outlet  Works : 

Type 

Not  Applicable 

Length  (feet)  -  estimated 

Not  Applicable 

Closure  and  Regulating  Facilities 

Not  Applicable 

Access 

Not  Applicable 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Data  Available:  There  Is  no  available  information  related  to 
the  design  and  construction  of  the  dam.  The  earliest  information  avail¬ 
able  consists  of  photographs,  correspondence  and  inspection  reports  be¬ 
ginning  In  May  1913  that  are  on  file  with  PENNDCR. 

b.  Design  Features: 

(1)  Dam:  The  dam  is  a  dry  stone  masonry  gravity  structure  with 
a  concrete  capped  near-vertical  downstream  wall.  As  a  result  of  down¬ 
stream  bulges  and  overhangs,  this  wall  is  now  supported  by  dry  stone 
buttresses  (see  Exhibit  A-3).  The  wall  was  reported  to  have  an  upstream 
slope  of  3V  on  4H  that  was  covered  with  plank  sheeting  and  gravel,  and 

is  now  covered  with  an  earthfill  that  varies  in  slope  from  IV  on  2.3H  to 
IV  on  20H  (see  Exhibits  A-3  and  A-4).  The  dry  stone  wall  Is  16.3  feet 
high  at  its  maximum  section  and  160  feet  long,  terminating  with  30  feet 
of  earthfill  embankment  on  the  left  abutment  (see  Exhibit  A-l).  The 
total  length  of  the  dam  Is  190  feet,  including  a  51-foot  spillway  section 
near  the  center  of  the  dam.  The  crest  of  the  dam  varies  from  10  feet  wide 
on  the  right  abutment  to  21  feet  wide  near  the  end  of  the  left  abutment. 

The  top  of  the  dam  along  its  axis  slopes  down  from  both  abutments  to  low 
points  on  the  spillway  wall  (cee  Exhibit  A-2). 

( 2 )  Appurtenant  Structures: 

(a)  Spil lway :  The  51-foot  long  spillway  acts  as  a  sharp- 
crested  weir  under  low  flow  conditions  and  as  a  broad-crested  weir  under 
high  flow  conditions.  The  sharp-crested  weir  is  constructed  with  lapped 
2  x  12"  planks,  48"  long,  covered  with  sheet  iron  flashing,  extending 
12-inches  above  the  downstream  spillway  slab.  The  broad-crested  weir  is 
a  5-foot  wide  concrete  spillway  slab  that  is  3.3  feet  below  the  top  of  the 
spillway  side  walls.  These  walls  curve  at  the  upstream  end  to  form  an 
approach  channel  about  58  feet  wide  at  a  distance  of  about  15  feet  upstream 
of  the  spillway  drop  (see  Exhibit  A-l).  At  the  base  of  the  vertical  drop, 
large  dumped  stone  boulders  serve  to  dissipate  energy  and  protect  against 
undercutting  of  the  vertical  wall  (see  Exhibit  A-4  and  Photograph  3, 
Appendix  C). 


(b)  Outlet  Works:  There  are  no  provisions  to  draw  down  the 
reservoir.  A  May  5,  1913  dam  inspection  report  states  that  two  15"  x  20" 
sluiceways  on  either  side  of  the  spillway  were  abandoned  and  sealed.  A 
September  2,  1937  dam  inspection  report  states  that  "the  upstream  end  of 
the  outlet  is  covered  with  stones  and  silt  and  the  valve  is  inaccessible". 
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2 . 2  Construction  Records . 

There  are  no  records  available  for  evaluation  of  construction  methods 
and  the  classification  or  quality  of  materials  placed  in  the  dam. 

2.3  Operation. 

There  are  no  records  available  to  indicate  the  past  operation  proce¬ 
dures  for  the  dam.  In  May  1978,  PENNDER  and  the  Pennsylvania  Fish  Commission 
approved  a  1-foot  draw  down  (siphon)  of  the  lake  for  weed  control  purposes. 
The  present  normal  operation  of  the  facility  is  described  in  paragraph 
1.3h,  Section  1. 

2 . 4  Other  Investigations. 

Information  in  PE.JNDER  files  indicates  that  several  on-site  inspections 
were  made  since  May  5,  1913.  The  Inspections  revealed  seepage  flow  from 
the  downstream  face  of  the  masonry  structure  and  bulging  stone  walls.  The 
downstream  bulging  and  overhang  in  the  vertical  stone  wail  nas  not  had  any 
significant  movement  since  the  inspection  report  of  August  12,  1924. 

2.5  Evaluation . 

a.  Availability  of  Data :  Engineering  data  were  extracted  from  the 
files  of  PENNDER  and  from  information  supplied  by  the  Pennsylvania  Fish 
Commission.  The  owner's  representatives  stated  that,  to  the  best  of  their 
knowledge,  there  are  no  plans  or  other  information  available  on  the  design 
or  construction  of  the  dam. 


b.  Adequacy :  In  the  absence  of  plans,  engineering  specifications 
and  construction  records,  assessment  of  the  dam  and  its  safety  must  be 
based  primarily  on  the  visual  inspection  and  the  hydrologic  and  hydraulic 
analysis  presented  in  3ertion  5. 

c.  Val idi ty:  There  is  no  reason  to  question  the  validity  of  the 
avail abl  e  data  . 


SECTION  3 
VISUAL  INSPECTION 


3.1  Observations. 

a.  General :  The  overall  appearance  of  the  dam  Is  poor:  Deficiencies 
observed  during  the  field  Inspection  are  illustrated  on  the  General  Plan, 
Exhibit  A-l,  Appendix  A.  The  profile  and  typical  sections  of  the  dam  are 
presented  in  Exhibits  A -2,  A-3  and  A-4,  and  are  based  on  field  survey  made 
the  day  of  the  inspection.  The  survey  datum  for  this  inspection  is  based 

on  interpolation  of  USGS  contour  lines  shown  on  Exhibit  A-l.  On. the  inspec¬ 
tion  date  (May  14,  1981),  the  lake  level  was  at  elevation  1034.5,  about  0.2- 
foot  above  the  spillway  crest.  Pertinent  features  observed  are  shown  in 
Photographs,  presented  in  Appendix  C. 

b.  Oam:  Observations  made  during  th«  field  inspection  reveal  that, 
the  earth  and  dry  stone  masonry  dam  is  in  poor  condition.  The  dam  is 
reported  to  be  more  than  127  years  old.  The  top  surface  of  the  dam  slopes 
down  from  both  abutments  to  the  spillway  walls,  as  illustrated  on  Exhibit 
A-2.  The  downstream  vertical  dry  stone  wall  bulges  downstream  and  Over¬ 
hangs  14  inches  on  the  right  half  and  11  inches  on  the  left  half  (see 
Exhibit  A-3,  and  Photograph  7,  Appendix  C).  The  top  of  the  wall  is  covered 
with  a  concrete  cap  (2'  wide  and  9"  thick)  along  its  entire  length.  The 
concrete  cap  has  a  l4  inch  wide  vertical  crack  about  22  feet  right,  of  the 
spillway  near  the  maximum  bulge  point  (see  Exhibit  E-l).  The  downstream 
wall  is  supported  by  stone  buttresses,  as  shown  in  Exhibits  A-l,  A-3  and 
photograph  3,  Appendix  C.  Part  of  the  left  buttress  is  wedged  between  the 
vertical  stone  wall  and  the  10-1 nch  wide  concrete  foundation  wall  o*  an 
abandoned  ice  house  (see  Exhibits  A-l  and  A-4).  The  buttress  and  stone  wall 
are  constructed  with  "one  and  two  man"  sandstone  boulder  slabs.  The  top 

25  to  50  percent  of  the  buttress  stones  near  the  spillway  have  been  dis¬ 
placed  (probably  dumped  in  the  spillway  splash  area).  The  spillway  splash 
apron  consists  of  a  3-foot  high  pile  of  large  boulders,  dumped  against  the 
vertical  wall  under  the  entire  spillway  length.  Scattered  leakage  points, 
spurting  about  1  GPM,  are  visible  in  the  stone  wall  below  the  spillway  (see 
Photograph  2,  Appendix  C).  A  point  source  leak  of  about  100  GPM  is  located 
at  the  left  toe  of  the  right  buttress,  about  22  feet  downstream  of  the  dam 
(see  Photograph  4,  Appendix  C).  There  is  no  accumulation  of  fines  in  the 
leakage  area.  Brush  and  trees  to  10  inches  in  diameter  are  growing  in  the 
stone  wall  and  on  the  earth  embankment  slopes. 

c.  Appurtenant  Structures: 

(1)  Spillway:  The  overall  appearance  of  the  spillway  is  fair. 

The  spillway  consists  of  a  combination  low  flow  sharp-crested  plank  weir 
and  a  high  flow  broad-crested  concrete  weir,  both  51  feet  in  length.  Below 
the  spillway  Vs  a  dumped  rock  splash  apron.  Details  of  the  spillway  and 
splash  apron  are  described  in  Section  2.1b,  2(a),  and  illustrated  in  Exhibit 
A-l,  A-2  and  A-4.  Observed  features  are  described  in  the  "Visual  Inspection 
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Check  List"  In  Appendix  A  and  shown  In  the  Photographs  in  Appendix  C.  Flow 

over  the  spillway  on  the  inspection  date  was  0.17-foot  above  the  weir  crest. 

The  owners  representative  stated  that  the  present  plank  weir  was  constructed 
in  the  sunnier  of  1980  and  that  cracks  in  the  spillway  walls  and  wall  cap  were 
repaired  at  that  time. 

(2)  Outlet  Works:  There  are  no  existing  facilities  to  draw  down 
the  reservoir  level.  PENNDER  files  indicate  that  in  May  1978,  approval  was 
given  for  a  1-foot  draw  down  of  the  lake  by  use  of  a  siphon. 

d.  Reservoir  Area:  The  right  side  of  the  reservoir  is  bordered  by  a 

four  lane  highway  and  residential  area  with  slopes  under  5  percent.  The 
upstream  area  south  and  southwest  of  the  reservoir  area  has  wooded  slopes 

of  10  to  15  percent.  The  left  shore  of  the  reservoir  contains  wooded  slopes 
of  15  to  25  percent.  There  is  no  evidence  of  unstable  slope  conditions  that 
would  affect  the  safety  of  the  dam.  The  large  marshy  sedimentation  area  at 
the  southeast  end  of  the  lake  is  reported  to  have  accumulated  during  the 
past  15  years.  This  sedimentation  problem  has  resulted  in  reducing  the 
surface  area  of  the  lake  and  the  shallow  (3  to  C’  deep)  marshy  conditions. 
Pertinent  watershed  features  are  shown  in  Exhibit  E-l.  Geologic  conditions 
in  the  area  are  described  in  Appendix  F. 

e.  Downstream  Channel  :  Downstream  of  the  dam,  the  stream  channel  has 
a  gradient  of  about  1.25  percent  for  1500  feet  and  then  -Flattens  to  less 
than  1  percent.  Along  the  first  150  feet,  both  sides  of  the  channel  are 
wooded  with  steep  side  slopes  (IV  on  l^H).  The  balance  of  the  stream  channel 
has  gentle  side  slopes  containing  scattered  trees,  open  lawn  areas  and 
several  homes  within  200  feet  of  the  stream  banks.  In  the  town  of  Dalton, 
about  1%  miles  downstream,  much  of  the  stream  channel  is  confined  Between 
constructed  vertical  walls  in  a  flood  plain  that  is  about  600  feet  wide. 

The  downstream  survey  indicates  that  within  Ik  mile  downstream  of  the  dam, 
about  20  homes  5.nd  businesses,  a  fire  station  and  a  public  school  would  be 
seriously  damaged  and  more  than  a  few  lives  may  be  lost  should  Glenburn 
Pond  Dam  fail.  Consequently,  Glenburn  Pond  Dam  is  classified  as  a  high 
hazard  structure. 
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SECTION  4 


OPERATIONAL  PROCEDURES 


4. 1  Normal  Operating  Procedures. 

'  The  reservoir  Is  maintained  at  normal  pool  with  excess  inflow  dis¬ 
charging  over  the  spillway.  During  low  inflow  periods,  much  of  the  flow 
would  leak  through  the  dam  and  pool  levels  would  drop  below  spillway  crest 
elevation. 

4 . 2  Maintenance  of  Dam. 

Maintenance  of  the  dam  by  the  present  owners  is  minimal  and  limited 
to  specific  repair  projects.  The  absence  of  tr*sh  and  debris  indicates 
Lhet  cleanup  activities  are' maintained;  Tnero  was  no  evidence  of  efforts 
to  replace  the  displaced  buttress  stones,  or  to  remove  the  brush  and  trees 
growing  on  the  upstream  slope  ard  downstream  wall. 


4.3  Maintenance  of  Operating  Facilities. 

There  are  no  operating  facilities  at  the  dam. 

4 . 4  Warning  System  in  Effect. 

There  is  no  emergency  operating  and  warning  system  in  effect. 

4.5  Eval uation . 

The  maintenance  of  the  dam  is  inadequate.  The  missing  buttress  stones 
should  be  replaced,  the  trees  and  brush  should  be  removed  from  the  dam  and 
the  owner  should  institute  regularly  schedules  maintenance  inspections. 

The  leakage  flows  should  be  monitored  to  detect  any  changes  in  quantity  and 
turbidity.  Findings  and  subsequent  maintenance  and  repair  work  should  be 
documented.  A  surveillance  program  should  be  developed  to  detect  any  adverse 
conditions  at  the  dam  and  a  method  of  emergency  drawdown  should  be  instituted. 
Ar.  emergency  warning  system  and  a  formal  evacuation  plan  should  be  prepared 
to  evacuate  the  downstream  population  if  adverse  conditions  develop  at  the 
dam. 
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SECTION  5 


HYDROLOGY  AND  HYDRAULICS 


5.1  Design  Data. 

There  are  no  hydrologic  and  hydraulic  data  available  for  Glenburn 
Fond  Dam. 

5.2  Experience  Data. 

The  probable  flood  cf  record  in  Dalton  Run,  a  tributary  to  the  South 
Branch  Tunkhanrock  Creek,  Is  the  March  1964  flood.  Other  major  floods 
within  the  Susquehanna  River  Basin  In  this  century  are  those  of  May  1942, 
Augur,  j.955,  June  1972  and  September  1975.  Flood  stages  or  flow  records 
at  the  damsite  or  above  the  mouth  of  D?l:on  Run  are  not  available.  Thor^ 
i  .  no  information  avail aole  relative  to  overtopping  occurrences  of  the 
dam  during  the  a re ^mentioned  floods. 

5 . 3  Visual  Observations. 

Based  on  the  visual  inspection  and  field  survey,  described  in  Section 
3  of  this  report,  the  observations  relevant  to  hydrology  and  hydraulics 
are  evaluated  below. 

a.  Dam:  The  present  low  point  on  top  of  the  dam  is  at  elevation 
1036.3,  or  2  feet  above  the  spillway  crest.  The  variation  in  dam  crest 
elevation  shown  in  Exhibit  A-2,  Appendix  A,  is  based  on  a  field  survey 
conducted  during  the  May  14,  1981  inspection. 

b.  Spillway :  The  cross  section  of  the  51  foot  long  weir  is  presented 
in  Exhibit  A-4,  Appendix  A.  The  weir  configuration  appears  to  function  as 
a  sharp-crested  weir,  when  subjected  to  relatively  low  head,  and  as  a 
broad-crested  weir  during  flood  flow  discharges.  The  shape  of  the  weir 
resembles  a  model  weir  that  was  tested  at  the  hydraulic  laboratory  of 
Cornell  University  and  for  which  discharge  coefficients  were  established 
(see  Sheet  D-8,  Appendix  D). 

c.  Reservoir  Area:  There  are  twc  major  inlets  into  the  reservoir,  as 
shown  in  Exhibit  E-l,  Appendix  E.  Of  the  total  8.8  square-mile  drainage 
area  of  the  reservoir,  25%  contributes  to  the  inflow  at  the  southern  inlet 
and  the  remaining  75%  to  the  inflow  at  the  eastern  inlet,  located  some  1000 
feet  southeast  of  the  right  abutment.  There  are  no  upstream  structures  of 
significant  influence  on  the  rate  and  time  of  flood  inflow  into  Glenburn 
Pond.  Because  of  the  size  of  the  drainage  area,  future  minor  changes  in 

the  prevailing  land  use  within  the  watershed  would  not  significantly  alter 
the  hydrologic  and  hydraulic  analysis,  summarized  in  paragraph  5.5. 


d.  Downstream  Conditions:  The  spillway  capacity,  as  well  as  the 
overtopping  discharge  capacity  over  the  dam,  are  not  affected  by  tallwater 
conditions  for  the  entire  range  o*  discharges  considered  In  this  study. 


5.4  Method  of  Analysis . 

Hydrologic  and  hydraulic  evaluation  was  made  In  accordance  with  the 
procedures  and  guidelines  established  by  the  U.S.  Army,  Corps  of  Engineers, 
Baltimore  District,  Phase  I  Safety  Inspection  of  Dams.  The  analysis  ha 
been  performed  utilizing  the  HEC-1DB  program  developed  by  the  U.S.  Arnv 
Corps  of  Engineers,  Hydrologic  Engineering  Center,  Davis,  California, 
brief  description  of  program  capabilities,  as  well  as  the  input  and  output 
data  used  specifically  for  this  analysis.  Is  presented  in  Appendix  D. 

5.5  Summary  of  Analysis. 

a.  Spillway  Design  Flood:  According  to  criteria  established  by  the 
Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood  (SDF)  for 
the  size  (small)  and  hazard  potential  (high)  of  the  Glenburn  Pond  Dam  is 
between  the  one-half  Probable  Maximum  Flood  (1/2  PMF)  and  the  full  PMF. 

Because  of  the  small  storage  capacity  in  the  reservoir,  the  1/2  PMF  is 
selected  as  the  SDF  for  the  Glenburn  Pond  Dam. 

b.  Results  of  Analysis:  Pertinent  results  are  tabulated  in  Appendix 
D.  The  present spi 1 1 way  capaci ty  of  464  cfs  (cubic  feet  per  second)  can 
pass  approximately  2%  of  the  PMF.  The  computed  reservoir  inflow  for  50% 
of  the  PMF  is  9630  cfs  and  that  for  10%  of  the  PMF  is  1930  cfs.  An  over¬ 
topping  depth  of  1.9  feet  and  overtopping  duration  of  8.5  hours  were  derived 
for  the  discharge  resulting  from  the  10%  of  the  PMF.  It  was  judged  that  the 
dam  cannot  withstand  an  overtopping  depth  of  more  than  one  foot  without 
failure.  Dam  breach  analyses  were  performed  assuming  the  Dam  would  fail  at 
overtopping  depth  of  1  foot  and  that  the  resulting  breach  in  the  dam  would  be 
30  to  50  feet  wide.  The  dam  was  assumed  to  be  breached  for  its  entire  height, 
as  well  as  to  an  elevation  6  feet  above  the  streambed,  which  represents  the 
top  of  the  road  downstream  of  the  dam  (see  Sheet  D-ll,  Appendix  D).  Flows 
corresponding  to  0.1  PMF  and  0.5  PMF,  the  SDF,  were  used  for  the  analyses. 

The  results  indicate  that  the  maximum  outflow  at  failure  for  the  0.1  PMF 
is  approximately  12,500  cfs.  When  this  flow  is  routed  downstream  to  the 
first  group  of  dwellings,  the  flood  stage  is  increased  by  approximately  3.9 
feet  over  the  water  surface  that  would  have  occurred  had  the  dam  not  'ailed. 
For  the  lower  reach  studied,  an  increased  flood  stage  of  3.2  feet  was  calcu¬ 
lated.  This  rise  in  flood  stages  would  increase  the  downstream  hazard  to 
loss  of  life  and  property  damage. 

c.  Spillway  Adequacy:  Because  the  spillway  capacity  will  not  pass  the 
SDF  without  overtopping  the  dam  and  because  the  dam  may  fail  during  flood 
magnitudes  that  are  considerably  lower  than  1/2  PMF  and  thereby  increase  the 
hazard  to  life  and  property  downstream,  the  spillway  is  rated  as  seriously 
inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6 . 1  Visual  Observations. 

The  visual  Inspection  Df  Glenburn  Pond  Dam  Is  described  In  Section  3. 
Observations  that  are  relevant  to  structural  stability  of  the  dam  and  the 
appurtenant  structures  are  evaluated  below. 

a.  Dam:  The  bulging  vertical  dry  stone  wall,  the  overhung  stones  on 
top  of  the  wall  and  the  loss  of  25  to  50  percent  of  the  stone  buttress, 
left  of  the  spillway,  indicate  that  the  support  added  to  the  dam  In  1926 
Is  weakening.  A  1-1/2  Inch  wide  vertical  crack  In  the  stone  wall  concrete 
cap  Is  located  22  feet  to  the  right  of  the  spillway.  Although  the  afore¬ 
mentioned  observed  deficiencies  are  of  concern,  they  were  In  existence 
since  1926.  Tne  observed  conditions  are  insufficient  for  quantitative 
analysis  r r  the  dam  aljbillty.  These  conditions  indicate  that  additional 
investigations  are  required  to  determine  the  remedial  measures  necessary 
for  the  structural  integrity  of  the  dam. 

b.  Spillway:  Repairs  made  in  the  summer  of  1980  (see  paragraph  3.1 
c ( 1 )  included  the  construction  of  the  present  plank  weir.  The  spillway 
appears  to  be  structurally  sound. 

6.2  Design  and  Construction  Data. 

Available  design  and  construction  data  are  inadequate  to  assess  the 
present  stability  of  the  dam;  thus,  the  evaluation  is  based  on  visual 
inspection. 


6.3  Past  Performance. 

Construction  of  a  temporary  support  (timber  bracing)  of  the  bulging 
right  dry  stone  wall  was  necessitated  prior  to  1914.  This  temporary  support 
was  replaced  by  a  dry  stone  buttress  in  1926.  Considerable  leakage  through 
the  dam  under  the  spillway  weir  was  reported  In  1956  and  persists  at  the 
present  time. 

6.4  Seismic  Stability. 

The  dam  Is  located  in  Seismic  Zone  1  and  may  be  subject  to  minor 
dynamic  forces  Induced  by  earthquakes.  Generally,  If  the  dam  is  stable 
under  static  load  conditions,  It  can  be  assumed  safe  under  minor  earthquake 
load  Conditions  In  this  zone.  However,  since  the  static  stability  of  the 
structure  is  questionable,  its  seismic  stability  cannot  be  assessed. 


12 


SECTION  7 

ASSESSMENT  AND  RECOWENDATIONS  FOR  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Safety: 

U)  Based  on  available  records,  past  performance,  visual  Inspec¬ 
tion,  field  survey  and  calculations,  the  Glenburn  Pond  Dam  Is  judged  to  be 
in  poor  condition.  Based  on  the  small  size  and  the  high  hazard  classifi¬ 
cation  of  the  dam,  the  reconmended  Spillway  Design  Flood  (SDF)  varies  be¬ 
tween  the  one-half  of  the  Probable  Maximum  Flood  (1/2  PMF)  and  the  full 
PMF.  Because  of  the  small  storage  capacity  In  the  reservoir,  the  1/2  PMF 
1  ^  ff]ec^e^,as  ^DF  for  Glenburn  Pond  Dam.  The  present  spillway  capacity 

of  464  cfs  (cubic  feet  per  second)  can  pass  approximately  2%  of  the  PMF. 
Overtopping  analysis  Indicates  overtopping  depths  of  1.9  feet  and  5  feet 
during  flood  magnitudes  of  0.1  PMF  and  0.5  PMF,  respectively.  The  duration 
of  overtopping  for  the  aforementioned  floods  is  8.5  and  11.75  hours,  respec¬ 
tively.  hailure  of  the  dam  would  increase  the  downstream  hazard  to  loss  of 
1 i fe  and  property. 

Based  on  the  above  assessment,  the  spillway  Is  classified  as  seriously 
inadequate  and  the  facility  is  rated  unsafe,  non-emergency. 

The  bulging  dry  stone  wall  and  the  gradual  loss  of  stone  from  the 
supporting  buttress  wall  are  of  concern.  The  observed  conditions  suggest 
that  additional  investigations  are  required  to  determine  the  extent  of 
remedial  measures  necessary  to  insure  the  structural  Integrity  of  the  dam. 

(2)  Although  considerable  leakage  emanates  at  the  toe  and  through 
the  face  of  the  dry  stone  wall,  there  Is  no  Indication  of  undermining  or 
that  internal  erosion  is  taking  place  in  the  upstream  earth  blanket. 

(3)  There  are  no  means  to  draw  down  the  reservoir  in  emergencies. 

(4)  There  is  no  formal  inspection  and  maintenance  program  for  the 

dam. 

(5)  There  is  no  emergency  warning  or  evacuation  plan  in  effect 
for  the  facility. 

b.  Adequacy  of  Information:  The  data  collected  from  previously 
cited  dam  inspection  reports,  past  performance,  visual  inspection  and 
computations  performed  as  part  of  this  study  are  sufficient  for  Phase  I 
Dam  Safety  Assessment. 

c.  Urgency :  The  recommendations  presented  In  Section  7.2  should  be 
implemented  Immediately. 

d.  Necessity  for  Further  Investigations:  In  order  to  accomplish  some 
of  the  remedial  measures  outlined  In  paragraph  7.2,  further  investigation 
by  a  Professional  Engineer,  experienced  in  the  design  and  construction  of 
dams,  will  be  necessary. 
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7 . 2  Recomnendations  and  Remedial  Measures. 

a.  The  following  Investigations  and  remedial  measures  are  recommended 
for  Immediate  Implementation  by  the  owner. 

(1)  Perform  additional  hydrologic  and  hydraulic  analysis  to  more 
accurately  determine  the  required  spillway  capacity.  As  a  result  of  the 
analysis,  design  and  construct  a  spillway  that  will  pass  the  required  SOF 
without  overtopping  the  dam. 

(2)  Perform  additional  investigations  to  evaluate  the  stability 
of  the  dam.  Take  corrective  measures  as  indicated  by  these  investigations. 

(3)  Remove  trees  from  the  dam  proper,  under  the  supervision  of  a 
professional  engineer. 

(4)  lionito.  the  rate  and  clarity  of  water  leakage  through  the 
dam.  Take  appropriate  action  as  necessary. 

(5)  Observe  the  upstream  slope  for  wave  erosion  damage  and  repair 
as  necessary. 

(6)  Develop  a  method  to  draw  down  the  reservoir  in  emergencies. 

All  investigations,  monitoring  programs  :nd  design  of  recommended 
measures  should  be  performed  by  a  professional  engineer,  experienced  in  the 
design  and  construction  of  dams. 

b.  In  addition,  it  is  recommended  that  the  owner  take  the  following 
precautionary  operational  and  maintenance  measures: 

(1)  Develop  a  detailed  emergency  operation  procedure  and  warning 
system  to  facilitate  timely  and  orderly  evacuation  of  the  downstream 
population  if  any  hazardous  conditions  at  the  dam  are  observed. 

(2)  When  warnings  of  a  storm  of  major  proportions  are  given  by 
the  National  Weather  Service,  activate  the  emergency  operation  and  warning 
system  procedures. 

(3)  After  satisfactory  implementation  of  the  remedial  measures 
resulting  from  the  recommended  additional  investigations,  institute  a 
formal  inspection  and  maintenance  program  for  the  dam.  As  presently 
required  by  the  Bureau  of  Dams  and  Waterway  Management  of  PENNDER,  the 
program  shall  include  an  annual  inspection  of  the  dam  by  a  Professional 
Engineer,  experienced  in  the  design  and  construction  of  dams.  Deficiencies 
found  during  annual  Inspections  should  be  remedied  as  necessary. 
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VISUAL  INSPECTION  -  CHECKLIST  AND  FIELD  SKETCHES 
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JUNCTION  OF  EMBANK-  Both  abutments  are  dry  and  show  no  evidence  of  erosion. 

MENT  AND  ABUT¬ 
MENT,  SPILLWAY 


TREES  ?rush  and  trees  to  JO"  diameter  are  growing  in  the  stone  wall  and 

embankment  on  both  sides  of  the  dam. 
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HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDIID*  PA- QQ 37.1  _ 
RBNNDER  )D  •3S.-QQJ. 


Size  OF  DRAINAGE  AREA: _ fi.fl  squarp  ailfiS - - 

ELEVATION  TOP  NORMAL  POOL:  1034.3,  STORAGE  CAPACITY;  199  acre  feet  . 
ELEVATION  TOP  FLOOD  CONTROL  POOL.  NA  STORAGE  CAPACITY:  NA 

ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown  _  STORAGE  CAPACITY:  Unknown  . . 

ELEVATION  TOP  DAM:  1036.3  ...  STORAGE  CAPACITY: _ l§i_a£r&  jgfij _ 

SPILLWAY  DATA 

CREST  ELEVATION:  _ 1034-3 _ _ _ 

TYPE:  Broad  crested  weir _  _ 

CREST  LENGTH:  51  feet _ 

CHANNEL  LENGTH:  15- foot  approach,  chaonfil - 

spillover  location:  .  -MlddJg  of  the  dam _ 

NUMBER  AND  TYPE  OF  GATES: _ NOQ£ _ 

OUTLET  WORKS  NO  OUTLET  WORKS 

TYPE:  - _ _ _ 

LOCATION:  _ _ _ _ 

ENTRANCE  INVERTS:  _ _ _ _ _ — - - - 

EXIT  INVERTS:  _ _ _ _ . _ 

EMERGENCY  DRAWDOWN  FACILITIES;  _ 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  None _  . 

LOCATION:  _,NA _ _ 

RECORDS:  ... JIA.. _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  _ 4,64  .sfs _ : _ 
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PHOTOGRAPHS 


VIEW  SHOWING  DOWNSTREAM  BULGE  OF  RIGHT  STONE 
WALL  IN  FOREGROUND 


10.  VIEW  OF  SEDIMENT  BUILDUP  (ARROWS)  FF  JM  SOUTHEAST  TRIBUTARY 


APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


SUMMARY  DESCRIPTION 
OP 

FLOOD  HYDROCRAPH  PACKAGE  (UEC-1) 

DAM  SAFETY  INVESTIGATIONS 

The  hydrologic  and  hydraulic  evaluation  for  this  inspec¬ 
tion  report  has  employed  computer  techniques  using  the  Corps 
of  Engineers  computer  program  identified  as  the  Flood  Hydro¬ 
graph  Package  (HEC-1)  Dam  Safety  Version. 

The  program  has  been  designed  to  enable  the  user  to  perform 
two  basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  over-topping  potential  of  the  dam,  and  (2)  estimate  the 
downstream  hydrologic -hydraul ic  consequences  resulting  from 
assumed  structural  failures  of  the  dam.  A  brief  summary  of 
the  computation  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  is  shown  below. 

Development  of  an  inflow  hydrograph  to  the  reservoir. 

Routing  of  the  inflow  hydrograph (s )  through  the  reser¬ 
voir  to  determine  if  the  event(s)  analyzed  would  over¬ 
top  the  dam. 

• 

Routing  of  the  outflow  hydrograph (s)  of  the  reservoir 
to  desired  downstream  locations.  The  results  provide 
the  peak  discharge,  time  of  the  peak  discharge  and 
maximum  stage  of  each  routed  hydrograph  at  the  outlet 
of  the  reach. 

The  output  data  provided  by  this  program  permits  the  com¬ 
parison  of  downstream  conditions  just  prior  to  a  breach  failure 
with  that  after  a  breach  failure  and  the  determination  as  to 
whether  or  not  there  is  a  significant  increase  in  the  hazard 
to  loss  of  life  os  a  result  of  such  u  failure. 

The  results  of  t he  studies  conducted  for  this  report  arc 
presented  in  Section  5. 

For  detailed  information  regarding  this  program,  refer  to 
the  Users  Manual  for  the  Mood  llydrograph  Package  (MiG-1),  Pam 
Safety  Investigations  prepared  by  the  Hydrologic  Engineering 
Center,  IJ.S.  Army  Corps  of  Engineers,  Davis,  California. 
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Coefficients  oovering  the  range  of  Basin’*  experiments  in 
given  is  Table  S3  ip.  VIS).  Table  84  (p.  VIS)  gives  coefficients 
resulting  from  the  experiments  by  the  V.B.  Deep  Waterways 
Board. 

For  weir*  of  trapeioidal  cross  MCtton  with  doping  upstream 
and  vertical  downstream  face  (Fig.  SS)  there  are  five  eeriee  of 


_ 4 


L  w£2  r  I 


Fie.  U.  Trepeaoidal  weir. 

experimenu  by  the  U.8.  Deep  Waterwaye  Board.  All  the 
models  for  theee  experiment!  were  approximately  4.9  feet 
high,  and  the  breadth  of  crest  AH  wee  either  0.33  or  0.60  foot. 
The  length  of  all  weira  was  6.58  feet. 

Table  SS  (p.  5-10)  gives  coefficients  derived  from  these 
experiments.  Dischargee  should  be  corrected  for  velocity  of 
approach  by  formula  (2)  or  (3). 

Weirs  of  Irregular  Section.  Figures  66  to  70,  inclusive, 
eire  experimented  on  by  the  U.S.  Deep 


Fio.  68 


Fro.  #7 


Fro.  60 
Fine.  66  to  70 


Flo.  70 


,  Waterwaye  Board,  under  the  direction  of  O.  W.  Rafter,  at  the 
hydraulic  laboratory  of  Cornell  University.  From  four  to 
seven  experiments  were  run  on  each  model,  the  range  of  head 
varying  approximately  from  1  foot  to  S.S  feet.  Values  of  C 
tabulated  from  theee  experiments  are  given  in  Table  56  (p.  5-16). 


Table  56.  Values  of  C  in  the  Formula  Q  -  CLNft  for  Weira  of 
Irregular  Cross  Section 
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GLENBURN  POND  DAM 


APPENDTX  F 
GEOLOGY 

The  Glenburn  Pond  Dam  and  reservoir  are  located  within  the  Gla¬ 
ciated  Allegheny  Plateau  Section  of  the  Appalachian  Plateau  Physiogra¬ 
phic  Province.  The  site  is  about  12  miles  northwest  of  the  axis  of  the 
Northern  Anthracite  Coal  Field  of  Pennsylvania.  Except  where  bedrock  is 
exposed,  deposits  of  glacial  drift  of  variable  thickness  cover  the  entire 
area.  The  drift  was  deposited  by  the  Wisconsin  Ice  Sheet  during  the 
Pleistocene  period  of  geologic  time. 

The  glacial  drift  is  composed  primarily  of  till  which  is  a  reddish- 
brown,  unsorted,  compact  mixture  of  clay,  silt,  sand,  gravel,  and  cobbles 
with  occasional  boulder  size  pieces.  The  stone  pieces  are  sub-angular 
to  rounded  and  consist  mainly  of  sandstone  and  siltstone  derived  from  the 
Catskill  Formation,  the  dominant  rock  formation  in  the  area.  The  clay 
content  and  compact  nature  of  the  till  makes  it  a  relatively  impervious 
soil  type.  The  right  abutment  of  the  dam  is  underlain  by  such  till. 

Some  deposits  of  glacial  outwash  and  Kame  terraces  are  also  found 
in  the  area.  These  deposits  are  composed  of  loose,  poorly  sorted  to  stra¬ 
tified  deposits  of  silt,  sand,  and  gravel.  The  Kame  and  outwash  deposits 
are  generally  very  pervious. 

Other  loose  pervious  soils  in  the  area  are  the  recent  deposits  of 
alluvial  silt,  sand,  and  gravel  with  some  clay.  These  soils  are  localized 
and  limited  to  streambeds  and  flood  plains  such  as  the  marsh  southeast  of 
the  lake. 

The  bedrock  underlying  the  entire  dam  and  reservoir  are?,  is  the  Cat- 
skill  Formation  of  the  Susquehanna  Group.  This  group  of  formations  is 
of  Upper  Devonian  age.  The  Catskill  strata  generally  consists  of  well  in¬ 
durated,  red  shale,  siltstone  and  fine  sandstone  layers.  Occasional  gray, 
green,  and  brown  shale,  siltstone  and  sandstone,  as  well  as  conglomeratic 
layers  are  encountered.  The  red  shales  are  the  dominant  lithology  and  the 
residual  soils  derived  from  this  rock  are  usually  high  in  clay  and  silt. 
The  downstream  wall  and  buttresses  were  built  with  Catskill  boulders. 

The  regional  structure  of  the  bedrock  in  the  area  indicates  that  the 
bedrock  underlying  the  dam  and  reservoir  area  is  gently  folded.  A  ten  to 
fifteen  foot  excavated  bedrock  face  near  the  dam  is  composed  of  red  and 
gray  shale  and  fine  sandstone  which  strikes  N45  E  and  dips  12  NW. 


Fief.  :  Ground  Water  of  Northeastern  Pennsylvania,  Stanley  W.  Lohman, 
2937 ;  Bulletin  W-4,  Pennsylvania  Geologic  Survey. 
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